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(57) [»»] 

if£o£#±20%filT.. ffi^8ffi**50ppm JJTF. NaSO. 
lpp*. K SO.lppa. U Slppb. ThSlppb, FeS5ppm, Cr 
S5ppn„ Ni^5ppm. ^m^Mfm^^M.^^i}^ 
ppm CITO5Ta^A-.^^-^h t 
U10 K {200 } m/ {211 } (03o<J5ffitfD3imt<0 

jW) .01-5 ju m . X; s" -y ^^9^iHtWV(OJ«? #20 
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JJITT'S, 9 . ( o ) gggilJ^ 5 0 p p mJjTFTfc 0 . 
•?-LT ^M%iHJt^-OV>T. NaSO. 1 PP 
m. K=£0. lppm. USlppb. ThSlpp 
b. FeS5ppm, CrS5ppm, NiS5pp 
m. -£ LT»fSfcj&*jg7C* { H f s Nb, Mo, W. T 
ill^Zr) 0 p p m&TT-fc 4 - 

[|^^2] {110}. {200} &IM211} 

£43 ^com<^^<m%aeMt>-o% tf± 2 o %jyr 

im#.m 3 ] *^iHS^2 0 p p mJJlTT'^S C i: £ 
^k-T4. H^JBl^tM2OTa^N--y^^-^>/ 
K 

C^3S4] ^.^"•y^StL^^fflSP^T^^ (R 
a) #0. 0 l-5//mt*^Ctlr«fikt*, If* 
3S 1 — 3 <0«. vfJuiP 1 ^(?5T a t -y ? ? - y y h . 

[f»;fcll 6 ] ^-^-'-y hf3^A >y ? SfcjfcWftSfltSt 

IS^S 1 — 5 OU-ftlfr 1 lS<DT a y ? ^-y •/ 
K 

t§£*PS7] BBISWE**5 0ppmjaTr*9. *L 
T^MiRjjS^tCOViT. NaSO. lppm. KfiO. 

1 ppm. USlppb, ThSlppb, FeS5p 
pm, CrSSppm, NiSSppra, -fLTi&Sfc.'S. 
#Stc* (Hf, Nb. Mo. W. Ti M/Z r ) <7)# 
GMCD-Mttf 5 0 P p mOTTj) STa^fyi.yh^l 

■&*r£Tiiu:L. ■ZLrmtizf-yv hizmmnx-t 
^fflffiffie?5jni3*(ft. n^Tw&mm ■ i oxv# 

Jilt. RVffimm : 8 0 0-1 2 0 OTZcnfagmZft 
oZttzXW&mffim&O. l-3 0 0jttm-W>9 
5 F^Sft!Kg<?>«Bf(cJ:§W^'0#*«± 2 0%J2TFi:-f 
4 CI t &»tt 4ff;£iSl «T aXA 7 ^-^r'y h 

[11*319] A'-ydfV^TV-hCO. xrf v *3*tfc 



[IjJ&BlO] TaXrt7^?^7ht^7^>y' 
ri^-hfc;&**&^^$;fiTv>4£££1f®fc-f4, » 

[000 1] 

y -y h fc * emt&gRxm&Mmt 1 1 ot* o . 

WfcttLS I fcfc(t6««BUflS»<0|£tt/'Cyr*i: L 
tWTa KXi±T a N JlOfMfcJm >£>ft 4 Tax; \> 

l£>4 o 

10002] 

LT A 1 A 1 #fePttfehT L S I etfHK 

^ (EM) h 9 > (S 

M) tt(C®il4Cu£Offiffl^^Sfl.TV^. fc£3 
A 4 '. Cult WSKB»B|fcLTfflV>jS>;h.4S i OfftC^ 

T a»5>T a ^-3r% y ^ &ffiv»T^aS+TKJ&l4^^>y 

[0003] ^KB#^li. rfrJE(?5«»eW0T a ^-y 
•y h£fflWTT a^aVTaNJS&Jg^-r^ £ t frtt^ 
^KL*'>xyN±oyN-7 i ^^;Ha{i#-<. ^Jt 
T aM2lt/T a NlWy- hMKMfc &< . 
£>*?%i>tttp"3lZ.Z.b1l>t>. TiNt(jKTA'iJ7ffi 

fc£gjty s* 'JTliUOTa KSt^T a N JgCli fc'cO^ 
Wi-ti. #^^6-2 1 3 4 6K!1 7 
Ig£&Ti§18u5£«7C*£- 3 p p miyrt i T*<EStT 

[0004] 

a-j'-y.y h^i^Ta^&VTaNjR^^JR-f* 
t, ^f-^-f ^;W^<S^LTLi3. -etoK 

i^f>tfOrafS.*.&»P3^-t4C: t SrPPi; LT 

v^4„ 

[0005] 

[IBH*JW8tetSfc«><0#a] f&fc<DT a^-y -y f Sr 
fflV^TTaKSI^TaNjRfcgW-r4i:. y*— r-f^/1- 
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y v h li^UikWg&A 0 0 -~ 5 0 0 ,u m<0 i COT ^ 

tmma— itbix^&z kimwitz. *fc. 

£>■*-£ fc C fc t> WHUfc. BHRSW)^- h 

ffi£tM£Ttf£fc*'>t;:te, TS***?0«B«l4«v^ 

J»iySSW)Br^-3# *«Ji« £ t IfWfrt'fo £ £ 

0^<#^SfcTa)gRVTaN&O^-HS#i£_t 
IfStf T Haft/'fJ Tfflftfc*JV>Ttt, 5 0 p 

< > 3 p Ptn^K*Ta*6ft^tr**£3?tttt»fc*V» 
£ fc fc«B$*ut . Lfc#o T . iSOTfcJifc fc £ , 3 
X h«ffiT*=FflJfc fc4*f&¥ 6-2 1 34 6^*$ft 

■fhZt tfX'% Z> £fc**&v*ffi3iifc . 
[ 0 0 0 6 ] £ -3 LfcftSfcfcot , *SKBti, ( l ) 
( ) s WM£ffl&&0 . 1-300^ mfi>9T« 

&$m<nimiiz£ &l£t>-?$ tfi± 2 0%BlTf * *) , 

=F*fi!fi9atKt-?V^T, NaSO. lppm, KSO. 1 
ppni. USlppb. ThSlppb, PeS5pp 
m. CrS5ppm. Ni£5ppm. ^LXMMs^. 
&7im ( H f . Nb. Mo, W. Ti &tfZ r ) 
**>&9b6«5 0 p p mJ3lTT»4 £ t t**aft* T a 

[0007] wc. R£^jttn3aLT, *mmt> 

0). {200}. {2 1 1 } i03ffii7)^\-'y^Wc:tj 
•y VffiftOfcfjijOS £ + 20 %XmiZf&Z- fc tZj: -> 

x, ^ou\n<r>wm^-m^mitii £ t £ ji^m l 

fc. -f-£T, *^B«ii*fc, (2) (110}. (20 

o } ( 2 1 1 } &3r><?>m<?mmt<7)®m& 5 5% 

-?# #± 2 0 %£XTX*fo& £ fc ^#^k -rs . ±ib«t 
[0008] n-f^;WIBtiSx^y^ii^ 

^tSt-^MiCft^LfcTaN^iOiiM^I^Cfc^- 

ttJfctJj&^&Sfctfj. XAV ^gSft^^iSIM^ 
A.. Ta/TaN$^JffiLJy<&r>. »^X/n±cO^- 

y -y h <Pco7itmmm& 2 0 P P m\xr£.-t& £ t x*. n 



k fciK-tfl Lfc. I-)T, ( 3 ) 

2 0 p p mJglTT* S £ fc £ #® fc •? h , % 

[0009] ?-y> y h«mcmam»o. 

^&k*ws—T4 7>K0Wi\z&\,\ twmtorra. 
y iz&^x , mffitBf f^¥%ffl$ ( r a ) 

Sr^<-T^£fcT\ ^ffl#'pf->'*JS*^5-a-3&£ 
fc *av-»ffi Lfc. ^BBJiStc. < 4 ) -y * stis 

£fcS-^NSfc-Ti.. ±ia«V^-f*fL*»«TaJX/t. y ^^- 
[ 0 0 1 0 ] y hJ®(cK^SW»6^flKSfLTH> 

a fc . ^sst^s^LT^-T- ■< fiuommwmt 

K-fk^)S«J?S S-2D0n mfcTFte-rS ^ fc T\ *;n" y 

WC*.6£fcfcjl^mL.fc. -?-£T, 3HM94ifc v 
( 5 ) ^■^S/l4SSB(«h0iMlSHlli»ffS*f2 0 
0 nmJ3lTT*&£fc?r#mfc-ri > . ±B<T>\vfhJp<r> 

[0011] 9— y*y heOXD-^aVgpjy^gp^ 
l±, X»t v ^ y V^iOJifif t«CT aJlXtiT a NJf*i 
«»LTL4 3. £^M* 4 '$)-i»J?$J-Xht^$fcMIIL 

lo-y'g >&crmffi*1&'(t-t%> £ fct\ ^LfcT*<7) 
^ ^ /Hc#^tJ-& » fc 5r ^.v Lfc . ^ £ T\ 

**6Hg{±i fc^ ( 6 ) ^-^-'.y h (T)^t f -y ^ $flfc!ft« 

* J »«tT^KSns^$-ffl'fbffii: Ufc£ fc J#gEfc 

■f •SilBWV^-riTjCi^T aX^-f -y ^ ^— y v h 

S. 

[0012] SSIdriS fcgg&LT. *WKl4!Bt=» 
iSS* 4 5 0 p p m£TFC* 0 , * LT^*CWMEfc-3V ^ 
T. NaSO. lppm. KSO. lppm. USlp 
Pb, ThSlppb, FeS5ppm s CrS5pp 
m. N i S 5 p pm. ^ LT»lt^^JBS7C^ ( H f . N 
b. Mo. W. Ti RVZ r ) (OttS<D-&§HF 5 0 p 
pmJ^Tr'i5i.Ta-^•>'3 ^ •>y^S^^L. J^MSSfc^ 

«fttt£t:*JV "vT . t?I£}^IS^ii fc JaifflEBofltl** 
S: 8 0 0 — 1 2 0 0 a co^5a«a£-fi : '5£fcfcrJ; , 3 ;s F% 

te B B H fi^ o . i - 3 o o u mT&^m£ii$m<m 

mz iStf^lSt±2 0 %WT k-r^^fcS:#^fc-t 
&iJS ( 1 ) OTaX^./^^-y-/b<JD|Si^a^ 

[0013] i;fcsij<7)^igtcfcv^T , #m»&. ±EO 
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v -i-rtifr&T a xt* -/ ? ? - y -y h t , IS? >y h (C 

? t n t df->-^r h t £ ^jn^-r -5 <o 

[00 14] 

[^^M^jg^j l s i mnmrnRT/mmmt u 

LSI <?5*«JKa*_b&*.& {c-o^t , J; <3 ? h 
n-7-f^U-^g> (EM) ttifeDffcjffy<.T^xv>f ^ 
^aV(SM) C u er)im&tm% fix 

us. cus-asttAUTJBTiROffltfefcsa* 

3>0. T*£fflWt#fe:fc.STaJi,. XJ4T 

TaNx(x = 0. 5-1. 3 > Jf3&<i£BSirTU£. 

[0015] *^-y 9 y >-^^<0^^— r -f Pi^&m.'k 
^xST'J)^ . Sttli. jftlttfeDS'- hi£fiiffi£Tif 5 

x-% h ifiW <ommmm^z. t l i >. 

§ < -$-&OJS&S&T*.6 . ¥*&feREi&#* 0 . 1 — 30 

0 XJHTT* &Zt tf<£mX'$> & . 4 flu SBHIKtt 5 
0 p p mjaTt . *«^fc*JV^Ti±, T aKwifc 
mate 2 7 0 xt Q e mOT-e LT^X/\fti^iB£}5t<7)tf 
(<y)(i N 3<?fctT^*L-T, 3cr<S4. 5% 

•tzzbizximmx-zz. ->t*). ismiM&fcizft 
hes»«iiii**;*;s<u *tuzr>4<mswtm 
&ikit$:i&iib&i&ma±cr>x'% &mm\*&£&?mm 

wiz&m-2>zbt l zi-oxmix'%&. tti.imim 

5U/&f*i&E : 8 0 0^-1 2 0 O^Sia^l^fifd Ci: 
tt'WKSWiajgKSfilTT'itmj^^^V^ 3 fete 



»4»0^Kft«t4¥9*^-y y rt=*K>6#U»fflfr 
if£#{f+#T'3b5. Tatf*i8£ s ^f>rj-.y h-fcgliK 

*b, ^M)l?iga*i5 0ppmOT, ^fea* 5 ^^^ 
-y</Mc««>fe#i6tt, t5:MNaS0. lpp 
KgO. lppra, US 1 ppb, ThSlpp 
b s PeS5ppm % Crg5ppm. Nig5ppm 

■r* c 1 1~ J: u ifife^*fi«»i^*-r* ; t &x-% h . 
im^mjmit, £<o&<?Ffct&bTa.mR 

0p P m*_hRS«t-f 50*, fflMTOTitit 

5rV^«>, 3 P P m^ffitct T1^!KK-f(rf-?, i ^tt(i# 
3ppm5fS»te*Tll»fiK{|rt-*CtlcJ:9 % 

fcfc#. =?^KOffi , e^!lfc^5#4H £ 6-2 134 6 
ct 3 «a^tMtDe»8« C t % < rfifflt?) 
^STa& v *^fiOTLT, S^h'-AjgJRCi&^t 

x-^mmmem&nT a h srifjt-r s z t ** 

til50^m, S^j||S2 0ppm^)^-y-yhS:^ 
«U Ta»TaNMiIWt^, ¥^KtS 
^5 0 0/iniO^-y-y h^fflViftrfc^iR^, ^5-^ 

^ 3)vm± , mmzw&Ltz. 

[ooi6] m^-j^mm: xiz&zmmmtf 1 

mmVXtcomm-i h ^Mv^fci^, mtt*r^fcJ& 
3yht£i>->tiW<Mimr>Xl,£5. Zcr)?~yyh 

*m^xxs*«/?isM&m)fytztziz, wjamcomih 
nmz ry^'i-/pj t mxnhm&m&ttmsiiw 

L , i w y i^' jl -)Vi>m-7- 1 ? iW8t9EM b^->x 
*rxj\±.ws-7-4 7Mfim}gxt&. i^5ffl^&^*< 

■tizt^ mfr$mb-ft&&mkb&m?>--&h"£&%b' 
lx. 2mit<o*fafrt,mxLme@m%it2>£gw 
mzirmztoxt&izii, im%Mrmtf&K? 
s hsm&tmtix ^ sdxt# kiwbs*** 

19. >f y^>yh<JO0$*iifaJ:Ot^V^-, SWt^- 
^>y h^s^S-ffiL. »^TE0i"r*sa:S*T>WaJ8 
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[0017] tz^T, 2mJ±<nrfrmfrP>mm&S:% 
tktxbto. z<Myiy MUfiiB&Ofcitxctt, ft 

tfi~C%&. Tali, iiTfi-SiaftJIWIBatft-Ciflf 

K&Zb &mt>mwttmx^n£>%:itfilX : frt>%:\\ 
[0018] homgkUmzJ: x/< >y ^ 

^-yvh«Ki*iflt, M^*aw>i*v* { 1 
10}. I200L { 2 1 1 } cD3MC?)Z.'*-v9mt,Z 

o&*±2 0«jarttf-4itfcJ:-9-C, ^XArtcoH 
[0 0 1 9 ] frLv^-^-y h^^fifctofctfr^— 

HSfefttFLfcT a NJK<OiKJgt^lSFf a^-xf y 
7 (N s KJt5'l*^.>'>°-y^y>'^<?)-^(S(tCArTV— 

L#»- *<7>fc:#f L* ^KiiffiV T a NfljLtfcT a 

WtettlfZ ZbtCki zmmzZ. S^-t- •* ^t-SrB&it 

Sr<7>T*^— *t < y? (pasting ) iSls. ^yft> 
XCD-St'fcS) tHf«h.«TaM*fleiBf*7^Hc^. 

a MtfOJUE^ < & S £ #> . XK*y ? ^foPMRfr 
Mm**,. Ta/TaNM* i 'l!lfllLM<^l9- ^X/^j: 

«"t-f < ?>wm.0ymsaco]mt%:z> . ?r t** 

0*S«fi£ 2 0 p p mjaTtct-S w t T, £UH_h!3JIK 

[0020] hffifflW^IHflfcO, ^t-y 

^fLhanrtcj: S*M^-^cogf^£^-y ? LT 

jy t mm s mm - £■ n *> k* < tMzx; ■? y 
a— w>'^<-r4«£fS* i *tTL*-5. lsi set 



Ta^-f -y f- K£ V >T . aWfMft±Jff & £ i fc i 
9 , 3Wtt-LSf flkWTiSBS ( R a ) fc*j«5r < -f 5 £ b 

x\ #myx— ztwv*. *?imz 

(Ra)#, 0. 0 1 — 5/imtt Sitf, HffliJS] 
««4lr>«irC05Sa8^-^JiOJSI3tSr4. Raj; 
0. 0 lumJ&TtzLXb^ Mr^xh&_t&i-&zb 

[0021] ^-y-y bfi^^SMmifcVvT. 

9f»TS£ »3iMBBrtifi!»3*t2 0 0 nnJSTF. 
KL<ia20n m&mz-tt Z b X\ ^ vffflm 

[0 022] Xrtv9M±^ ^~yvh^X3—^ 3 y 
«J20hJDSHH4, Ta|XI±T a NJg*^ LX U4 3 

ftlfctmLTt— r-f tDlxommbtoXV&o, T 
a^— y-y KSrfflVi-C<0^\"-y^cO|gtc, A'» / Jf> 7 'r 

( ) £ b X\ mfc UfcT«« T >-^-S6^fc 

[0023] J*IKaKS-_hff ^TttoCStB^TXys-y ^ 

•y^f>-^'rV-h^(yDu^^ai^[^@i.fci5, 

•y NafficoaS*J±#L. TafOHffiaft^HSSfiiaflE 

«-+* : 5:5ift?-»*>. aftg»<ofiv\ Al^>, Cu 

i*£k)&«^S„ 
[0024 ] 
[«6#J] 

(HJtflll ) T atfOE B-f >3T>y h (J^R : ^1 30m 
mX60mmh) Sr«100mmXl OOmmhST'^ 
WCffih&laLtz&. ^160mmx40mmti^ 

^SL. 1 2 0 0°CX 2B#[S^K2?»mil$:L. 

m§ 1 OmmtTi^IBIHBELfc. iXfcHS, m&WS. 1 

5x:/#T#aL, ioo ox:, 2^0, «£+T1&J& 
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v K^*C*0¥^*KWtt 1 5 0 m mtft 5 s +4> 
^12c m^gi^^^MI^^^SMi: 1 3 0 urn 
Tfo^tz. 4fc. ^»*<^«f«a N O:20p P m, 
H : 3 Oppitu Na:<0. Olppm, K : <0. 
Olppm, U:<0. Olppb, Th:<0. 01 
PPb, Fe:0, Olppm, Cr :<0. lpp 
nu Ni:<0. lppmTftlJ, WibBaBi. H 
f : lppm x Nb : lOppm, Mo : lppm s 
W: 3ppm, Ti<0. lppm, Zr:3ppm 
T\ ffl8ppmT*^fc. 4fc. (110}. (20 
OK {211} ^3-?^H^afc«H:<0«Wtt6 1 XT- 

-5, 0. 2jumja±Wt-x^^/l4Rtt^ty^y>'^ 
*0ffltt5 2ffl. 3 0 0kWhJTTtt3 0Itft-?^ 
tfc. TaJR«0Jtffiffifct2 7 OjtificmT; *;xj\ft0) 

[0 02 5) (MM2)*i»U5ppmOTa 

P m. Na:<0. Olppm, K:<0. Olpp 
nu U:<0. Olppb, Th;<0. Olppb. 
Fe:0. OIpp itu Cr:<0. lppm, Mi: 
<0. lppm. Hf : 2ppm, Nb : 9ppm, M 
o : 1 p prru W : 4 p pm s T i <0 . lppm, Z 
r : 1 ppmt*^ 4 Z.Gyf'—Vv b ftfybgtZ^Q 
ISfmfiSta 1 5 0 m mZ'fo 0 „ 12c mmmti 

ttm&ffi^mzmti 3 sjumT*-?*:. { 1 

10}. {200 K {211) co3^<nm^Mm.it<r> 

£-?u 0. 2jumJ^^--r-f^HRI42 0«/f->fc 
(#35. h (H : 3 Oppm) T\ 

3 0 0 kWhi VXJty PLtibZ 5WVf 4 sP/P 

[0026] mmm3 > 1 R«t«gBsiix4 

•CidFifc^— ^-y h^t7#B Ra = l 

S/^m)^, WMl^LT, Ra = 0. 3 jam 

<?M$:W£.l>tibZ?>. 0. 2/imJiLh^^T-^ 9?v 
m±3 Offl (frfc. ISMM2£)^~^> b<r>xs^y?%} 
lw-f^;H:li5 2l)tM 300kWhS 

[00 2 7] (WtW4> JOt«3^-^vhfcH« 

KS«SfBf±±ff Lfe <D t , § t L T . 



ii. 0. 0 3 jurat* ofc. X-ifxVttimRVm 

»«3W^-y-y bVl OOnm : 2 5 On 

m) Tfo^tzftlZttL, :W^7Mil5nmt* 

tt2 6»C*»J, 3 0 0kWhSTTCai 3«T*o 

[0028] <mm\5)mm2co9-y^bx\ s 
-yvbM^x<nmtzmm%ii&Mfr%. t^K^ 

fct^Z. 0. 2jLemJSLb£X>**- 7M?/H&te*SK5 2 
ffl> 3 0 0kWh4m4It*ofc e 
[0 02 9] (JUM6) SHIW2<0^-yvhTs A 
1-&4(A5052) ll^Ay^r^T-^-hCttBW 
■d»CiK^7*-f^Lfc 3 0 0-650 

°C) . ^^-^y MCOVVC. 10W/cm2 <7).X/\ 0 
>y?JW-ffimX\ 3 0WB^v^, 9 0#fS»?ihfc 
v^^^;^3O0^K)igL^f*T\ 9-Pvbom 

A-f^«(«3 8E 3 0 0kWhittl8 

[0030] (fl«Bfl)SBB|2W-yyftR- 
n^y h<5D-f y^ 7 b^^ 1 3 0mmX6 OmmhfcflJ*) 
«TU J#ra«W!)«JfrSrtT*>-f, I^16 0mmX40 

mmta^»iatrria««»tffofc # ^nsr. 12 

Ommit^Ti-ia^glL, 120 0*0. 2B$ 
IB. I^tWU h^K^««ailXL 
ft. Z<r>?~yyb<nfflffi±, 10-2 0mmgSt?)i 

o}. {200K {211} co 3-3(mcon&tk<nm 

^L^zti^. 0. 2jum£U:^^x^^;l«li*«8 
8 01, 3 0 0fcWh47rC5 0«ff^fc, Ta 

[003 1 ] (JtiSM2) Ta-fy^h (O : 80p 
pm. Na:<0. 0 l'ppiru K:<0. Olpp 

U : <0. Olppb, Th :<0. Olppb, 
Fe:0. Olppm, Cr :<0. lppm, Ni : 
<0. lppm. Hf : lppm. Nb: 1 5ppm, 
Mo:3ppm,W:3ppm,Ti:l. 5ppm, 
Zr : 5ppmr. SMjSAJR7c3Blh2 7 p pm > 
1 3 0 mm X 6 0 mm h C-fcJJ ^ L , HJfcMl tRt* 
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m. rp&xfrk 1 2 c mmmixf^m^^mm^ i 

3 0jumT*^fc. 4fc v {110}. {200}. 
{211} ^30^H«5ffl^O^IJ#58%T-*^ 

»±, 0. 2juniJ^o^-x-f ?;MRtt?sa«|7 8*. 3 
OOkWhiTSOKfofc, T afl^ibafiji 

4. 8%T*r>fc. 

[0032] (it^J3)H»M2^^^.yht^ 
bCMVrf*/ N£^130mmX6 Ommhfc-ffliJ 
tfU 0 1 0 OmmX 1 0 OmmhttWt»iS 
LfcHS. ^ 1 6 0 mm x 4 0 mm t i t^Ttt^ 
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PROBLEM TO BE SOLVED: To provide an inexpensive Ta target capable of obtaining Ta film and TaNx 
film containing few particles and low in dispersion in resistance value. 
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dispersion thereof in accordance with places is regulated to £±20%, the concn. of oxygen is regulated to £ 
50 ppm, as for the concn. of impurities, <0.1 ppm Na, 20.1 ppm K, £1 ppb U, £1 ppm Th, £5 ppm Fe, £5 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely, 

2 * * * * shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (b) The diameter of average crystal grain is 0,1-300 micrometers, and dispersion by the location of the 
diameter of average crystal grain is **20% or less. An oxygen density is 50 ppm or less (Ha). (**) - about high 
impurity concentration Na<=0.1ppm, K<=0.1 ppm s U<=lppb, Th<=lppb, Fe<=5ppm, Cr<=5ppm, nickel<=5ppm, and 
Ta spatter target characterized by the sum total of the content of a refractory metal element (Hf, Nb, Mo, W, Ti, and 
Zr) being 50 ppm or less. 

[Claim 2] Ta spatter target of claim 1 characterized by for total of the intensity ratio of three fields, {110}, {200}, and 
{211}, being 55% or more, and dispersion in total of the intensity ratio of three fields by the location being **20% or 
less. 

[Claim 3] Claim 1 thru/or 2 Ta spatter targets characterized by hydrogen concentration being 20 ppm or less. 
[Claim 4] Ta spatter target of any 1 term of claims 1-3 characterized by the average of roughness height (Ra) of the 
surface part by which a spatter is carried out being 0.0 1 -5 micrometers, 

[Claim 5] Ta spatter target of any 1 term of claims 1-4 characterized by the oxide layer thickness of the surface part by 
which a spatter is carried out being 200nm or less, 

[Claim 6] Ta spatter target of any 1 term of claims 1-5 characterized by making into a roughening side the part by 
which the matter with which the spatter of the target was carried out is formed by depositing. 
[Claim 7] An oxygen density is 50 ppm or less. About high impurity concentration Na<=0.1ppm, K<=0.1 ppm, 
U<=lppb 5 Th<-lppb, Fe<=5ppm, Cr<=5ppm, nickel<=5ppm, and a refractory metal element (it Hf(s) and Nb(s)) Ta 
ingot whose sum total of the content of Mo, W, Ti, and Zr is 50 ppm or less is prepared. In the manufacture approach 
of Ta target which processes in cold forging, cold rolling, or its combination, and is finally machined at a target In the 
middle of processing of said cold forging and cold rolling, in a vacuum, by programming-rate: 1 0-degree-C/The above, 
And retention temperature: The manufacture approach of Ta spatter target of claim 1 which the diameter of average 
crystal grain is 0.1-300 micrometers by performing 800-1 200-degree C heat treatment, and is characterized by 
dispersion by the location of the diameter of average crystal grain considering as **2Q% or less. 
[Claim 8] Ta spatter target assembly characterized by providing the back up plate combined with Ta spatter target and 
this target of any 1 term of claims 1-6. 

[Claim 9] Ta spatter target assembly of claim 8 characterized by making into a roughening side the part by which the 
matter with which the spatter of the back up plate was carried out is formed by depositing. 

[Claim 1 0] Claim 8 thru/or 9 Ta spatter target assemblies characterized by carrying out metallic bond of Ta spatter 
target and the back up plate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to Ta spatter target especially used for formation of the electrode in LSI 
and Ta film as a diffusion barrier layer of wiring, or the TaN film, its manufacture approach, and an assembly about Ta 
spatter target, its manufacture approach, and an assembly. 
[0002] 

[Description of the Prior Art] Although aluminum and aluminum alloy have so far been spent as the electrode and 
wiring material for LSI, use of Cu which is more excellent in the (electromigration EM)~proof nature list at stress 
migration-proof (SM) nature is considered as the degree of integration of LSI goes up. However, since Cu is easily 
diffused in SiO used as an interlayer insulation film, it needs to enclose Cu in a diffusion barrier layer. The TaN 
[ which forms TiN formed by canying out the reactant spatter of the Ti target in nitrogen until now by carrying out a 
reactant spatter in nitrogen in recent years using Ta film and Ta target which are formed using Ta target although it 
came as a barrier layer ] film which is more nearly thermally stable and is excellent in barrier property attracts 
attention. 

[0003] Although this invention persons tried the commercial thing for which Ta layer and a TaN layer are formed 
using that Ta target how many sorts, since, the sheet resistance of Ta film and the TaN film was also high and the 
dispersion was also large, although the number of particle on the wafer which formed membranes was excellent in 
barrier property compared with TiN, it did not come to present practical use with it. Moreover, although it is still 
unknown about what purity is needed for Ta film and the TaN film as a diffusion barrier layer, for example, the 
method of reduce a refractory metal element to 3 ppm or less through the wet refinement process which adopts a 
deposit and sodium reduction of a tantalum fluoride potassium crystal is indicated by JP,6-21 346,B, the increment in 
cost by the special purification process has some which cannot be disregarded industrially 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, if Ta film and the TaN film are formed using the conventional Ta 
target, particle will occur mostly. Moreover, the sheet resistance of the film is also high and dispersion in resistance is 
also large. The increment in cost by the special purification process cannot be disregarded industrially. This invention 
makes it the technical problem to solve these troubles. 
[0005] 

[Means for Solving the Problem] When Ta film and the TaN film were formed using the conventional Ta target, as a 
result of particle's studying about the cause to generate [ many ], it became clear that the large thing of a mean diameter 
was one of the causes by which the diameter of average crystal grain is 400-500 micrometers, and particle generates 
many these targets. Moreover, it became clear that it is also effective in particle prevention to reduce the number of the 
particles of the oxide in a target In order to lower the sheet resistance after membrane formation, and it was desirable 
that the amount of oxygen was low in the ability to do and to have made dispersion in sheet resistance small, it became 
clear that it is also effective to suppress dispersion in the diameter of crystal grain. It was also checked that there is 
especially no need of they being completely satisfactory even if they exist to some extent if they are 50 ppm or less in a 
diffusion barrier application, although not much many refractory metal elements will raise the sheet resistance of Ta 
film and the TaN film if they exist, and high-grade-izing them to less than 3 ppm the amount of impurities of the alkali 
metal in Ta film and the TaN film, a radioactive element, and transition metals just fulfilling the value for which a 
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semi-conductor target is asked. Therefore, when it saw industrially, it was found out that a target can be manufactured 
without passing through a wet refinement process as shown in JP,6-21346,B which becomes disadvantageous in 
respect of cost, 

[0006] The diameter of (1) (b) average crystal grain of this invention is 0. 1-300 micrometers earnestly at such a 
viewpoint, and dispersion by the location of the diameter of average crystal grain is **20% or less. An oxygen density 
is SO ppmor less (Ha). (**) - about high impurity concentration Na<=0.1ppm, K<=0.1 ppm, U<=lppb, Th<=lppb 
Fe<-5pprn, Cr<=5ppm, nickel<=5ppm, and Ta spatter target characterized by the sum total of the content of a 
refractory metal element (Hf, Nb, Mo, W, Ti, and Zr) being 50 ppm or less are offered. 

[0007] In relation to a membrane formation rate, this invention persons furthermore, by making total of the rate [ in / 
for stacking tendency of target / a page / 3rd / spatter side, { 1 1 0} with an atomic high consistency, {200}, and {21 1 } J 
of area 55% or more It found out that the membraneous homogeneity in a wafer was maintained by a membrane 
formation rate's improving and making dispersion within the target side of total of the rate of area of the field whose 
number is three less than **20%. Then, this invention offers the above-mentioned Ta spatter target characterized by for 
total of the intensity ratio of three fields, (2 { 110}), {200}, and {21 1 }, being 55% or more, and dispersion in total of 
the intensity ratio of three fields by the location being **20% or less again. 

[0008] In order to prevent exfoliation of the TaN film adhering to the components and side attachment wall in the 
sputtering system leading to particle, the process which forms Ta film called a pay sting is performed. Since the 
membrane stress of Ta film becomes high when a hydrogen atom is contained in Ta film, the Ta/TaN film becomes 
easy to exfoliate and it becomes the cause of an increment of the number of the particle on a wafer from the 
components and side attachment wall in a sputtering system, this invention persons are setting hydrogen concentration 
m a target to 20 ppm or less, and found out that it might lower to the number of particle of the level which is 
satisfactory practically. Therefore, this invention offers one which is further characterized by (3) hydrogen 
concentration being 20 ppm or less of the above-mentioned Ta spatter targets. 

[0009] There is many particle when carrying out the spatter of the part of the surface damage layer by the finish of a 
spatter side of the initial stage of target use. this invention persons are lessening the average of roughness height after 
surface finish (Ra) in Ta target, and it found out decreasing a surface damage layer and getting. This invention offers 
further one of the above-mentioned Ta spatter targets with which the average of roughness height (Ra) of the surface 
part by which (4) spatters are carried out is characterized by being 0.0 1 -5 micrometers. 

[0010] If the oxide layer is formed in the target front face, abnormality discharge occurs and it has become the cause of 
an increment of particle. In Ta target, this invention persons were setting oxide layer thickness to 200nm or less, 
decreased the abnormality discharge in early stages of a spatter, and found out that reduction of the number of particle 
was possible. Then, this invention offers one of the above-mentioned Ta spatter targets with which oxide layer 
thickness of the surface part by which (5) spatters are carried out is characterized by being 200nm or less again, 
[00 1 1 ] Ta layer or a TaN layer will deposit parts other than the erosion section of a target with advance of sputtering. It 
will exfoliate, if it becomes more than thickness with this film, and it will become the cause of particle, this invention 
persons are roughening the front face of the non-erosion section put in the spatter chamber of Ta target, and found out 
that the re-depository film stopped being able to exfoliate easily and the number of particle decreased according to the 
anchor effect of the damaged substrate. Then, one which is characterized by this invention making a roughening side 
the part by which the matter with which the spatter of the (6) targets was carried out is formed by depositing again of 
the above-mentioned Ta spatter targets is offered. 

[0012] In relation to the manufacture approach, the oxygen density of this invention is 50 ppm or less further. About 
high impurity concentration, and Na<-0.1ppm, K<=0.1 ppm, U<=lppb, Th<=lppb, Fe<=5ppm, Cr<-5ppm, 
nickel<=5ppm and Ta ingot whose sum total of the content of a refractory metal element (Hf, Nb, Mo, W, Ti, and Zr) 
is 50 ppm or less are prepared. In the manufacture approach of Ta target which processes in cold forging, cold rolling, 
or its combination, and is finally machined at a target In the middle of processing of said cold forging and cold rolling 
in a vacuum, by programming-raterl 0-degree-C/The above, And retention temperature: Offer the manufacture 
approach of Ta spatter target the above (1) which the diameter of average crystal grain is 0.1-300 micrometers, and is 
characterized by dispersion by the location of the diameter of average crystal grain considering as **20% or less by 
performing 800-1200-degree C heat treatment. 

[0013] Moreover, in another modality, this invention offers Ta spatter target assembly characterized by providing the 
back up plate combined with one of above-mentioned Ta spatter targets and these targets. It is desirable to make into a 
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roughening side the part by which the matter with which the spatter of the back up plate was carried out is formed by 
depositmg. In order to gather a membrane formation rate, when carrying out a spatter by high power, it is good to carry 
out metallic bond of Ta spatter target and the back up plate ° 
[0014] 

[Embodiment of the Invention] As the electrode and wiring material for LSI, use of Cu which is more excellent in the 
(electromigration EM)-ptoof nature list at stress migration-proof (SM) nature is considered as the degree of integration 
of LSI goes up. In this case, it is necessary to surround Cu in a diffusion barrier layer, and the TaNx [ which is formed 
by carrying out a reactant spatter in nitrogen using Ta layer obtained using Ta target or Ta target ] (x=0.5-1.3) layer 
which is more nearly thermally stable and is excellent in barrier property attracts attention. However when the target 
from the former is used, particle occurs mostly, and the sheet resistance of the film is also high, and dispersion in 
resistance is also large. 

[001 5] In order to decrease the particle occurrences at the time of sputtering, it is effective to make the diameter of 
crystal grain of a target detailed and to reduce the number of the particles of the oxide in a target. Furthermore in order 
to lower the sheet resistance after membrane formation, it is desirable that the amount of oxygen is low in the ability to 
do. Moreover, it is effective in making dispersion in sheet resistance small to suppress to say a core and near the 
periphery dispersion of the diameter of crystal grain by the location. The diameter of average crystal grain is 0. 1 -300 
micrometers, and it is required for dispersion by the location of the diameter of average crystal grain to be **20% or 
less. Moreover, an oxygen density is set to 50 ppra or less. In this invention, the specific resistance of Ta film can 
display dispersion (sigma) in the specific resistance in 270 or less microomegacm and a wafer as 3sigma and can 
realize 3sigma<=4.5%. In order to make the diameter of crystal grain detailed, it is realizable by optimizing the heat 
treatment temperature after cold forging or cold rolling, and time amount That is, working ratio at the time of cold 
forging or cold rolling is enlarged, and heat treatment following it is quickly heated to the lowest possible temperature 
beyond the temperature which begins recrystallization, and can be realized by cooling, before the diameter of crystal 
gram makes it big and rough to the magnitude beyond the need. Moreover, since it is easy for the way of the rolling- 
out method to introduce the uniform amount of processings when cold forging is compared with cold rolling, for 
suppressing dispersion in the diameter of crystal grain, a cold rolling process is desirable. Programming-ratetlO- 
degree-C the thing for which the above and heat treatment of retention temperature:800-1200 degree C are performed 
by /is recommended in the middle of processing of cold forging and cold rolling in a vacuum. Moreover, in order to 
decrease generating of particle, the amount of oxygen must be below the solid-solution limit community of the oxygen 
in Ta [ m / m many / heat treatment temperature ]. Furthermore, as mentioned above, in order to lower the sheet 
resistance after membrane formation, it is desirable that the amount of oxygen is low in the ability to do. The amount 
of impurities of the alkali metal in Ta film and the TaN film, a radioactive element, and transition metals is enough if 
the value for which a semi-conductor target is asked is fulfilled. Since it is difficult to reduce oxygen and an impurity 
component at the process after ingot production in the case of Ta, the amount of oxygen needs to use beforehand the 
ingot with which 50 ppm or less and the amount of impurities fill the value for which a semi-conductor target is asked 
i.e., Na<=0 lppm, K<=0.1 ppm, U<=lppb, Th<=lppb, Fe<=5ppm, Cr<=5ppm, and nickel<=5ppm. These impurities ' 
are removable by adopting an electron beam melting process and dissolving the high grade Ta powder marketed. In 
addition, if not much many refractory metal elements exist, in order to raise the sheet resistance of Ta film and the TaN 
film, a total of 50 ppm is made into a upper limit, but if it is less than [ it ] when an application is considered to be the 
diffusion barrier, even if it exists to some extent, since it is satisfactory at all, there will be especially no need of high- 
grade-izmg m less than 3 ppm. Although effectiveness is accepted in leakage current reduction for the application 
which accumulates a charge as capacitor mateffel by high-grade-izing to less than 3 ppm, the need does not exist 
especially for a diffusion barrier application. Therefore, when it sees industrially, Ta target of the purity aimed at 
obtaining this invention can be manufactured only by using commercial high grade Ta powder, without passing 
through a wet refinement process as shown in JP,6-21346,B which becomes disadvantageous in respect of cost, and 
being based on electron beam melting. When processing (cold forging, cold rolling) and heat treatment were added 
1 50 micrometers of diameters of crystal grain and the target of 20 ppm of oxygen densities were produced using the 
mgot of such high impurity concentration and Ta film and the TaN film were formed, compared with the time of using 
the target whose mean diameter is 500 micrometers, the number of particle decreased dramatically. 
[00 1 6] When the diameter of crystal grain by an electron beam solution process etc. uses a raw material ingot 1 mm or 
more and cold forging and cold rolling are carried out in the direction of a monopodium, even if it heat-treats, the big 
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and rough grain which suited the raw material ingot will remain. When spatter membrane formation is advanced using 
this target, the affix of the shape of a projection called a "nodule" to the grain boundary between big and rough grains 
forms this nodule serves as a generation source of particle, and the particle on a wafer increases. In order to lose this 
big and rough grain, it is necessary to combine bundle forging and swaging forging, and to process and carry out 
plastic deformation from the direction of [ more than biaxial ]. In order to process it in the thickness direction the 
rolling-out method which can introduce the equal amount of processings is excellent, but processible thickness has a 
limit, and when the Ihickness of an ingot is larger than width of face, it is difficult [ it ] to process it in the target 
direction In such a case, the forging method is used. Therefore, after usually carrying out cold forging to the thickness 
which takes out, and can roll out the height of an ingot continuously with cold forging first, it is processed to the 
thickness made into the purpose with cold rolling. Of course, if it is within the limits of the height and thickness which 
can be cold-rolled, and you may process it only with cold rolling and it will carry out by taking care that the amount of 
processings becomes fixed, you may process it only with cold forging. 

[0017] By the way, if the amount of processings required in order to obtain a detailed grain from the direction of 
[ more than biaxial ] is applied, a crack will arise in an ingot. What is necessary is to heat-treat in the middle of cold 
working, and just to remove the distortion in an ingot, in order to prevent this ingot crack. And the target of the 
detailed crystal grain which applies the amount of processings required for 1 shaft orientations cold working and in 
order to cold-roll desirably and to obtain a detailed grain, performs heat treatment by optimum conditions as slated in 
the top, and is made into the purpose can be obtained after that. If Ta touches oxygen with heat treatment temperature 
which is performed here, since oxygen will be quickly spread inside, the oxygen density in a target will go up and it 
will cause [ of particle ] an increment, heat treatment performed here must perform touching with oxygen like [ in a 
vacuum ] by the approach avoided as much as possible. 

[0018] Since spatter effectiveness changes by the crystal orientation of a target, it is also important to arrange the 
crystal orientation of a spatter side. By arranging distribution of the crystal orientation within a target side the film 
pressure homogeneity in the wafer which formed membranes is maintained. The membraneous homogeneity in a wafer 
is maintained by a membrane formation rate's improving compared with what has a random stacking tendency and 
making dispersion within the target side of total of the rate of area of the field whose number is three less than **20% 
by making total of the rate [in /for stacking tendency of target/ a page/ 3rd/ spatter side, {110} with an atomic hish 
consistency, {200}, and {211},] of area 55% or more. uunugn 
[0019] It is a pay sting (it is the approach of carrying out Normal sputtering in the intervals of N2 reactive sputtering 
by Ar.) in order to prevent exfoliation of the TaN film which adhered to the components and side attachment wall in 
the sputtering system leading to particle after forming TaN to the wafer of fixed number of sheets, the time of the burn- 
in of a new target performed for beginning to use and. Since it is generally the image which makes possible 
[ preventing the particle by exfoliation by the metal film's being that of **** and attaching Ta film on the TaN film ] 
and is sized by the metal film to what a nitride tends to exfoliate in, it is called a pay sting (pasting), and the process ' 
which forms Ta film called as it is a kind of a maintenance is performed. Since the membrane stress of Ta film 
becomes high when a hydrogen atom is contained in Ta film, the Ta/TaN film becomes easy to exfoliate and it 
becomes the cause of an increment of the number of the particle on a wafer from the components and side attachment 
wall in a sputtering system. By setting hydrogen concentration in a target to 20 ppm or less, it can lower to the number 
ot particle of the level which is satisfactory practically. 

[0020] There is many particle when carrying out the spatter of the part of the surface damage layer by the finish of a 
spatter side of the initial stage of target use. For this reason, in order to remove the surface damage layer called a burn- 
in, there is a process which carries out a spatter. If this surface damage layer is thick, it will be necessary to lengthen a 
burn-in. In order to raise the effectiveness of an LSI manufacture process, it is necessary to lessen a surface damage 
layer and to stop early particle. In Ta target, by carrying out mechanical-polishing finishing, a surface damage layer 
can be decreased by lessening the average of roughness height after surface finish (Ra), and it becomes the thickness of 
the surface damage layer in the range which is satisfactory practically because the average of roughness height (Ra) 
sets to 0 01-5 micrometers. Ra - 0.01 micrometers or less - even if- processing cost goes up - in addition, since the 
effect ot the natural oxidation film becomes dominant, it is ineffective to the number of particle of that whose 
thickness of a surface damage layer decreases. 

[0021] In the initial stage of target use, if the oxide layer is formed in the target front face, abnormality discharge will 
occur and it will become the cause of an increment of particle. In Ta target, by carrying out chemical polishing of what 
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carried out mechanical-polishing finishing further, oxide layer thickness can decrease the abnormality discharge in 
early stages of a spatter, and can decrease the number of particle by making it 20nm or less preferably by 200nm or 
less. 

[0022] As for under a spatter, Ta layer or a TaN layer deposits parts other than the erosion section of a target (this film 
is called the re-depository film). It will exfoliate, if it becomes more than thickness with this film, and it will become 
the cause of particle. By what (it damages) the front face of the non-erosion section put in the spatter chamber of Ta 
target (target assembly) which contains the back up plate in the case of the spatter using Ta larget is roughened for by 
sandblasting, etching, etc., according to the anchor effect of the roughened substrate, the re-depository film stops being 
able to exfoliate easily and the number of particle decreases. 

[0023] In order to gather a membrane formation rate, when carrying out a spatter by high power, the melting point of 
the low material between the target which constitutes a target assembly, and the back up plate is exceeded or the 
temperature on the front face of a target rises, and a target organization may be changed exceeding the recovery 
temperature and recrystallizing temperature of Ta, About Ta target, an elevated temperature can be borne by carrying 
out) metallic bond, such as a diffused-junction method, for a target and the back up plate. Moreover, it can have 
sufficient reinforcement for the back up plate, and change of a target organization can be suppressed by using eood 
aluminum alloy, and Cu and Cu alloy of heat conduction " 
[0024] 
[Example] 

(Example 1) After fastening and forging EB ingot (configuration: phil30mmx60mmh) of Ta between the colds to 
phil OOmmxlOOmmh, to phil60mmx40mmt, it is between the colds and swaging forging was carried out. The 
temperature up of this was carried out by part for programming-rate/of 15 degrees C, vacuum heat treatment of 1200 
degree-Cx 2 hours was carried out, and it cold-rolled to 10mm in thickness further. Next, again, the temperature up 
was earned out by part for programming-rate/of 1 5 degrees C, and after heat-treating in a vacuum for 1 000 degrees C 
and 2 hours, it machined in the target configuration. The diameter of average crystal grain of the core of this target was 
1 50 micrometers, and the mean particle diameter near [ distant from the core about 12cm ] the periphery was 130 
micrometers. The analysis value of an impurity Moreover, O:20 ppm, H:30 ppm, Na:<0.0 1 ppm, They are 
K:O.01ppm U:<0.01ppb, Th:<0.01ppb, Fe.O.Olppm, Cr:<0.1ppm, and nickel:<0.1p P m. A high-melting element Hf: It 
was a total of 18 ppm in lppm, NbrlOppm, Mo: lppm, W:3 ppm, TiO.lppm, and Zr:3ppm. Moreover, total of the 
intensity ratio of three fields, {110}, {200}, and {21 1 }, was 61%. When the spatter was performed using this target 
and the number of the particle on the wafer of the diameter of 6 inch was measured, the number of particle of 0 2 
micrometers or more was 30 pieces even in 52 pieces and 300kWh the early stages of sputtering. Moreover, the 
specific resistance of Ta film was 270microomegacm, and dispersion in a wafer was 3sigma=4.5%, and was eood 1 of 
the barrier property ] * ' 1 

[0025] (Example 2) Hydrogen concentration produced the target in the same process as an example 1 using EB ingot 
of Ta which is 15 ppm. The analysis values of an impurity were 0:25 ppm, Na:<0.01ppm, K:<0.01ppm U-<0 Olppb 
Th:<0.01ppb, Fe:0.01ppm, Cr:<0.1ppm, nickel:<0.1ppm, Hf:2ppm, Nb:9ppm, Mo: lppm, W:4 ppm, Ti<0.1ppm and' 
Zr. lppm. The diameter of average crystal grain of the core of this target was 150 micrometers, and the mean particle 
diameter near [ distant from the core about 12cm ] the periphery was 135 micrometers. Moreover, total of the intensity 
ratio of three fields, {110}, {200}, and {211}, was 60%. When the number of the particle on the wafer of the diameter 
?nn, ^ measured m 4(5 P lace which performed several times of Ta pay stings, and carried out the spatter to 
300kWh the middle, the number of particle of 0.2 micrometers or more was 20 pieces (the number of particle which is 
the target (H:30 ppm) of an example 1, and carried out the spatter to 300kWh in addition is 30 pieces). The bairier 
property was good. 

[0026] (Example 3) Mechanical-polishing finishing was carried out and the spatter side (Ra== at this time 15 
micrometers) of the target finished to machining like the example 2 was set to Ra=0.3micrometer. When the spatter 
was performed using this target and the number of the particle on the wafer of the diameter of 6 inch was measured in 
the early stages of a spatter, the number of particle of 0.2 micrometers or more was 30 pieces (in addition the number 
of particle m early stages of [ spatter ] the target of an example 2 is 52 pieces), and was 16 pieces even in 300kWh 
[0027] (Example 4) Chemical polishing was further carried out for what carried out mechanical-polishing finishing 
like the target of an example 3, and the surface oxide layer was removed. Ra on this front face of a target was 0 03 
micrometers. When depth analysis was performed by the Auger electron analysis apparatus and oxide layer thickness 
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was measured, this target was 1 5nm to having been 1 OOnm (6:250nm of examples) in the target of an example 3 When 
the spatter was performed using this target and the number of the particle on the wafer of the diameter of 6 inch was 
p^eTeven bSomfa^* °* * """^ ° f partide ° f 02 microme ters or more was 26 pieces, and was 13 

[0028] (Example 5) When the spatter was performed about what damaged the front face for the part formed bv the 
reverse of a target side face etc. with sandblasting and the number of the particle on the wafer of the diameter of 6 inch 
was measured with the target of an example 2, the number of particle of 0.2 micrometers or more was 14 pieces even 
in 52 pieces and 300k Wh the fust stage. 

[0029] (Example 6) With the target of an example 2, bonding was carried out to the back up plate made from 
aluminum alloy (A5052) by the diffused-j unction method (virtual junction temperature: 300-650 degrees C) About 
this target, it is 10 W/cm2. For 30 seconds, for a spatter and 90 seconds, after repeating a cycle called a halt 30 times 
when the diameter of crystal grain of a target was measured, with spatter power density, it was not different from 150 
micrometers. The number of particle was 18 pieces even in 38 pieces and 300kWh the first stage 
[0030] (Example 1 of a comparison) The ingot of the same lot as the target of an example 2 was started to 
P S X .S mmh ' bUndle f0Tging between the colds was not performed, but it is between the colds to direct 
phil60mmx40mmt, and swaging forging was performed. It heat-treated in the vacuum, and to 10mm in thickness it is 
between the colds, swaging forging of this disk was carried out, and this was heat-treated in the vacuum for 1200 ' 
degrees C and 2 hours, and was machined in the target configuration for 1200 degrees C and 2 hours. The organization 
of tins target was an organization which has a fine crystal in an about 10-20mm big and rough crystal. The mean 
particle diameter : near [ where the mean particle diameter of a core separated from 500 micrometers and a core about 
12cm ] the penphoy was 300 micrometers. Moreover, total of the intensity ratio of three fields, {110}, {200} and 
{211}, was 59% When the spatter was performed using this target and the number of the particle on the wafer of the 

iS'SSLSSi! T + meas ^ ed ' ^ n T bCT ° f of 02 miCTomete rs or more was 50 pieces even in 80 pieces 

and 300kWh the first stage. Moreover, dispersion in the specific resistance in a 260microomegacm wafer of the 
specific resistance of Ta film was 3sigma=8.5%. 

[003 1] (Example 2 of a comparison) Ta ingot (O:80 ppm and Na: - < - 0.01 ppm) K: O.Olppm, U:O.01ppb 
2?; i PP ' f? T?°£ 1PPm ' Cr ; <0 ; Ippm ' ^kel:<0.1ppm, Hfilppm, Nb:15p P m, Mo:3ppm, W:3 ppm, Tifl.Sppm, 
and Zr.5ppm A total of 27 ppm of refractory metal elements was started to phil30mmx60mmh, and the target was 
produced by the same approach as an example 1 . The mean particle diameter near [ where the mean particle diameter 
of a core separated from 15 micrometers and a core about 12cm ] the periphery was 130 micrometers. Moreover total 
of the mtensity ratio of three fields, {110}, {200}, and {21 1 }, was 58% of **. When the spatter of the spatter w4 
performed and carried out using this target, the number of particle of 0.2 micrometers or more of the number of the 
particle on the wafer of the diameter of 6 inch was 50 pieces to 78 pieces and 300kWh the first stage. Moreover 
dispersion m the specific resistance in a 350microomegacm wafer of the specific resistance of Ta film was 
3sigma=4.8%. 

[ S?S (ExampIe 3 of a comparison) The ingot of the same lot as the target of an example 2 was started to 
pnil30nimx60mmh, after fastening and forging between the colds to philOOmmxlOOmmh, to phil60mmx40mmt it is 
between the colds and swaging forging was carried out. Since the crack produced this from the side face in the place 
cold-rolled to 30mm in thickness, processing beyond this was not completed. 

[0033] (Example 4 of a comparison) The ingot of the same lot as the target of an example 2 was started to 
phil30mmx60mmn, after fastening and forging between the colds to phil 12mmx80mmh, to phil60mmx40mmt it is 
between the colds and swaging forging was carried out. After heat-treating rolling in the place which cold-rolled this to 
20mm m thickness in stop and programming-rate part 1000 degrees C for /, 2 hours, and the vacuum of 15 degrees C 
it machined in the target configuration. The mean particle diameter near [ where the mean particle diameter of a core ' 
separated from 100 micrometers and a core about 12cm ] the periphery was 500 micrometers. Total of the intensity 
ratio of three fields, { 1 10}, {200}, and {211}, was 50%. When the spatter was performed using this target and the 
number of the particle on the wafer of the diameter of 6 inch was measured, the number of particle of 0 2 micrometers 
or more was 42 pieces even in 55 pieces and 300kWh the first stage. Moreover, dispersion in the specific resistance in 
a 260microomegacm wafer of the specific resistance of Ta film was 3sigma=8%. 
[0034] The data of an example and the example of a comparison are collectively shown in Table 1 
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[Table 1] 



Pi « 



(4 



33 



f » 



H4 



m 



[0036] 

^^^T^^^ , U fr? f to *et of this invention, there is little particle and it can obtain little Ta 

film and the TaNx (x=0 5-1.3) film of dispersion of resistance. When it sees industrially, a target can be manufactured 
without passing through the special wet refinement process which becomes disadvantageous in respect of cost 



[Translation done.] 
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